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DETAILED ACTION 

This Office Action is in response to the RCE filed on 3/25/2005 and amendment filed on 
5/3/2004. 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-7,12,17,18,20-24 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kanzaki (6,006,706) in view of Feucht et al. (6,135,073). 

'Regarding claim 1: Kanzaki discloses an engine control system comprising 
engine cylinder, an engine piston reciprocatingly disposed in the engine cylinder (see 
figure 1 ); a valve operatively associated with the engine cylinder (see numeral 1 1 ); a 
mechanically driven actuator adapted to open the valve (see numerals 8,7,6); a 
fluidically driven actuator adapted to open the valve, the fluidicallv driven actuator 
externally disposed relative to the mechanically driven actuators (see numerals 12,10) 
at least one sensor associated with the engine and adapted to generate an operation 
signal representative of an engine operation (see column 8, lines 30 to 35); and 
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a controller adapted to receive the operation signal and transmit a control signal to the 
fluidically driven actuator and opening the valve based on the operation signal (see 
numeral 5). Kanzaki further discloses the fluidically driven actuator coupled to 
pressurized hydraulic source (see numeral 13). 

Kanzaki fails to disclose the fluidically driven actuator coupled to a high pressure 
hydraulic fluid source and a low pressure hydraulic fluid source. 

However, Feucht teaches the fluidically actuator coupled to a high pressure 
hydraulic fluid source (see numeral 16) and a low pressure hydraulic fluid source (see 
numeral 15). Feucht further teaches such arrangement results in recuperation of energy 
(see abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Kanzaki's device by providing a high pressure and a low 
pressure fluid source as taught by Feucht in order to achieve recuperation of energy as 
taught by Feucht. 

Regarding claim 2: Feucht discloses the fluidically driven actuator is in constant 
communication with one of a source of high pressure fluid and a source of low pressure 
fluid (see figure 1). 

Regarding claims 3,4: Kanzaki discloses a controller that is capable of generating 
the control signal during a compression stroke, intake stroke of the engine (see figure , 
1). 
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Regarding claim 5: Kanzaki discloses the valve is an intake valve (see abstract). 

Regarding claim 6: Feucht disclose the valve is an exhaust valve (see column 7, 
lines 20 to 25). 

Regarding claim 7: Kanzaki discloses the control signal that is capable of 
actuating the fluidically driven actuator a predetermined length of time (see figure 1 ). 

Regarding claim 12: Kanzaki discloses the sensor monitors temperature (see 
column 8, lines 30 to 35). 

Regarding claim 17,24: Kanzaki as modified above disclose the claimed 
invention as recited above wherein the first valve actuator corresponds to the 
mechanically driven actuator and a second valve actuator corresponds to a fluidically 
driven actuator; and Feucht further discloses the first source (low pressure) taking up 
any lash associated with the engine, the second source causing the second valve 
actuator to open the valve (see column 3, lines 29 to 33). 

Regarding claim 18: Feucht discloses the second valve actuator includes an 
actuator cylinder having an actuator piston reciprocatingly disposed in the actuator 
cylinder (see figure 1 ), and a control valve adapted to direct pressurized fluid from one 
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of the first and second sources of pressurized fluid to the actuator cylinder (see 
numerals 20,22). 

Regarding claim 20: Feucht discloses the first source of pressurized fluid is a 
lubrication oil system of the engine (see numeral 15). 

Regarding claim 21 : Feucht discloses the second source of pressurized fluid is a 
high pressure rail of the engine (see numeral 16). 

Regarding claim 22: Feucht disclose the valve is an exhaust valve (see column 
7, lines 20 to 25). 

Regarding claim 23: Kanzaki discloses the valve is an intake valve (see 
abstract). 



3. Claims 13,14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Feucht in view of Shinojima (5,61 1 ,304). 

Regarding claim 13: Feucht discloses an engine valve actuator, comprising: an 
actuator cylinder having a fluid passage (see figure 1); an actuator piston reciprocatingly 
disposed in the actuator cylinder (see figure 2); and a control valve operatively 



Application/Control Number: 10/067,050 Page 6 

Art Unit: 3748 

associated with the actuator cylinder (see numeral 20), said control valve having a 
"housing", said housing receiving low pressure fluid from a low pressure fluid inlet (see 
numeral 15) and receiving high pressure fluid from a high pressure fluid inlet (see 
numeral 16), said housing having a fluid outlet (see numeral 21), a "plunger 5 ' having first 
and second ends reciprocatingly disposed in the "housing" (see numeral 20), the 
plunger being movable between a first position at which the low pressure fluid inlet is to 
communication with the fluid outlet, and a second position at which the high pressure 
fluid inlet is in communication with the fluid outlet, the fluid outlet being in fluid 
communication with the actuator cylinder fluid passage (see figure 1). 

Feucht fails to specifically disclose the "structural" implementation of the control 
valve diagram. 

However, Shinojima disclose the structural realization of a control valve that is 
shown by a diagram (see figure 9). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to structurally realize Feucht's control valve by using the structural 
implementation of the control valve as taught by Shinojima in order to conserve energy 
by utilizing the stored energy in the spring. 

Regarding claim 14: Shinojima discloses (see figure 9) an electromagnetic 
device proximate the plunger first end (see numeral 56), and a spring proximate the 
plunger second end (see numeral 57), said plunger being movable to the first position 



Application/Control Number: 10/067,050 Page 7 

Art Unit: 3748 

upon deactuation of the electromagnet device, said plunger being movable to the 
second position upon actuation of the electromagnetic device (see figure 9). 

4. Claims 19 rejected under 35 U.S.C. 103(a) as being unpatentable over Kanzaki 
in view of Feucht, and further in view of Shinojima. 

Kanzaki as modified above discloses the claimed invention as recited above; and 
Feucht further discloses a control valve operatively associated with the actuator cylinder 
(see numeral 20), said control valve having a "housing", said housing having low 
pressure inlet (see numeral 15), a high pressure fluid inlet (see numeral 16) and a fluid 
outlet (see numeral 21); a "spool" reciprocatingly disposed in the "housing" (see 
numeral 20), the "spool having first and second ends, the "spool" adapted to move from 
a first position connecting the low pressure fluid inlet to the fluid outlet to a second 
position connecting the high pressure fluid outlet to the fluid inlet (see figure 1 , numerals 
20,15,16), an "electromagnetic" device operatively associated with the spool first end 
(see numeral 22). 

Kanzaki as modified above fails to specifically disclose the "structural" 
implementation of the control valve diagram. 

However, Shinojima teaches the structural realization 
(housing/spool/electromagnetic device/spring) of a control valve (see figure 9). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to structurally realize the device of Kanzaki as modified above by 
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using the structural implementation of the control valve as taught by Shinojima in order 
to conserve energy by utilizing the stored energy in the spring. 

5. Claims 8-1 1 are rejected under 35 U.SC 103(a) as being unpatentable over 
Kanzaki in view of Feucht.and further in view of Urushihara et al. (6,267,097). 

Kanzaki as modified above discloses the claimed invention as recited above; 
however, fails to disclose sensor monitors engine crank angle and engine speed. 

However, Urushihara teaches crank angle sensor/engine speed sensor for use in 
the control of the valve timing system (see column 3, 35 to 50; figures 13-17; column 
3:55 to.60). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Kanzaki by providing crank angle sensor/speed sensor 
as taught by Urushihara in order to implement the crankshaft position in the calculation 
of the control signal as taught by Urushihara. It also would have been obvious to 
generate the control signal in response to a predetermined crank angle for Kanzaki 
discloses a controller that is capable of generating the control signal during a 
predetermined crank angle of any value (see figure 1 ). 
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Allowable Subject Matter 



6. Claims 15,16 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

7. Claims 25-34 are allowed. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zelalem Eshete whose telephone number is (571 ) 272- 
4860. The examiner can normally be reached on Monday to Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Denion can be reached on (571) 272-4859. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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